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INTRODUCTION

The mass properties data presented in this report are for the Block I1I
control weights as defined in SID 64-134k Master Performsnce Specification.

The Control weights are:

Launch Escape System 8200 pounds
Command Module 11000 pounds
Service Module 10200 pounds
Saturn LEM Adapter 3800 pounds

The inflight separation of the CSM from the adapter leaves the attaching
ring on the base of the Service Module. This 75 pound increase to the
burnout weight has been included in the Spacecraft Mass Properties Summaries
titled flight conditions and the docking summaries. The ring is shown on
the adapter weight distribution.

The Mass Properties Summmry for the Saturn IB reports an adapter 100 pounds
heavier than the control weight, this increase provides for the stabilization

provisions.

The Lunar Excursion Module for trensposition and rendezwvous docking con-
figuration does not include the anticipated roll maneuver necessary to
provide visual clearance. This data will be incorporated when the degree
of roll is finalized.

. The data in this report will be revised when changes occur to the individual
module control weights.
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

CONTROL WEIGHT STATEMENT

LAUNCH ESCAPE SYSTEM

SUMMARY
BLOCK
. II
Structure ' (1537)
Tower 295
Escape Motor Skirt 208
Canard 871
Attaching Parts 17
Tower Insulation 111
Skirt Insulation 10
Q~Ball -~ GFE 25
Separation Provisions (16)
Ballast Provisions (690)
Ballast Plates 661
Ballast Instl. Prov. 29
Propulsion - (5369)
Escape Motor L7194
Jettison Motor 434
Jettison Motor Skirt . 92
Pitch Control Motor L9
Electrical Power (53)
C/M Boost Protection Cover (535)
TOTAL LAUNCH ESCAPE SYSTEM 8200
14
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! B \ SPACE and INFORMATION SYSTEMS DIVISION
A 7

e S

A A 4]
NORTH AMERICAN AVIATION, INC. ‘

CONTROL WEIGHT STATEMENT

COMMAND MODULE

SUMMARY
BLOCK
' I
WEIGHT EMPTY (SUBSYSTEMS) (9578)
‘ Structure | 5369
Structure & Mechanical 3945
Heat Shield Ablator 1177
Earth Impact & Flotation 247
Stabilization & Control 156
Guidance & Navigation (GFE) 400
Crew Equipment 333
Environmental Control 386
Earth Recovery . 671
Instrumentation - Operational 115
Electrical Power 1218
Wiring & Connectors 572
Electrical Power Equipment 499
Automated Sequencer Control 147
Reaction Control 351
Communications 305
Displays & Controls 28,
USEFUL LOAD (1422)
Scientific Equipment 80
Crew & Equipment (Includes 899 lbs GFE) 960
Reaction Control Propellant 270
Environmental Control (Includes 13.5 1lbs.
cooling water) 112
TOTAL COMMAND MODULE 11000

15
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CONTROL WEIGHT STATEMENT

SERVICE MODULE

WEIGHT EMPTY (SUBSYSTEMS)

Structure

Environmental Control

Instrumentation

Electrical Power
Electrical Power Equipment
Wiring & Connectors
Automated Sequence Control

Service Propulsion

Reaction Control

SUMMARY

Communications & Rendezvous Radar

USEFUL LOAD

Reaction Control Propellants
Electrical Power Reactants
Environmental Control Oxygen

Service Propulsion Residuals

TOTAL SERVICE MODULE

16

1370
271

SID 64-2142

BLOCK
II

(e104)
2514
133
38
1674

2930
588
227

(2096)
838
503
150

605

10200
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CONTROL WEIGHT STATEMENT

ADAPTER

SUMMARY

ADAPTER
Structure

Basic Body Structure
Honeycomb Panels
Longerons
Frames & Rings
Access Doors
Fittings & Attaching Parts

Seoondary Structure
LEM Supports
SLA-LEM Umbilical
Miscellaneous
Insulation
Separation Provisions & Attach
Electrical Provisions

Growth Allowance

TOTAL ADAPTER

The Control Weight for the SLA Adapter is 3800 pounds. The Adapter
requires the addition of 100 pounds of stabilizing provision when
the LEM is not included.

17
SID 64-2142
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SPACE and INFORMATION SYSTEMS DIVISION

BLOCK
11

(3165)

2495
60

340
50
80

50
10
80
(20)
(330)
(70)

(215)

3800
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GOVERNMENT FURNISHED EQUIPMENT

7!

.. /"I ,/

N " Vs
—

CONTROL WEIGHT STATEMENT

GFE Total
Lunar Excursion Module
Guidance and Navigation
Crew (50-70-90)

Crew Equipment

Spacesuits (3) (Incl.

SUMMARY

Suit Mtd Comm.)

Constant Wear Garments (7)

External Thermal Garments (1)

Liquid Cooled Garments (2)

Portable Life Support System (2)

Emergency Oxygen (2)

Spare Parts and Repair Kit (1)

Biomedical Instrumentation

Radiation Dosimeters

Medical Kit

Instrument Set - Physiological Monitoring

Food Set for 8.3 Day Mission

Water Delivery Probe

Survival Equipment Kit

Television Camera
Scientific Equipment
Rendezvous Radar

"Q" Ball (LES )

18
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

BLOCK
II

(31018.8)
29500.0
400.0
528.0

371.0

8.8
80.0
106.0

25.0
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CONTROL WEIGHT STATEMENT
ILUNAR EXCURSION MODULE
SUMMARY

(Reference GAEC Memo IMO-490-109A-13 Nov. 1964)

POUNDS
ASCENT STAGE (Less Crew & Equipment

Wet 10200

Dry 5000
DESCENT STAGE

Wet 19300

Dry 3400
TOTAL LEM Wet 29500
TOTAL LEM Dry 84,00

19
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

LAUNCH ESCAPE SYSTEM GROSS WEIGHT VisS 3 | 7 JAN B5 gar> Sae
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NORTH AMERICAN AVIATION, INC. { (@) SPACE and INFORMATION SYSTEMS DIVISION
N7

CM BLOCK I1 CONTROL WT JANUARY 1965 WEIGHT DISTRIBUTION RUN 14 JAN 1965
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NORTH AMERICAN AVIATION, INC.
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NORTH AMERICAN AVIATION, INC. .\/@ S8PACE and INFORMATION S8YSTEMS DI\
\,./
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NORTH AMERICAN AVIATION, INC. \\«. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. | (@ SPACE and INFORMATION SYSTEMS DIVISION
AN
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This data to be included at a later dates.
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‘NORTH AMERICAN AVIATION, IN

WEIGHT IN POUNDS

v w wE w e

CONT WT CSM WITH SLA RING VS SPS PROPELLANT BLOCK I1I JAN 1965

-

SPACE and INFORMATION S8YSTEMS DIVISION

os135-2X
003 ooo

1

$2000

48000

40 (1] "o "

X CENTER OF GRAVITY - APOLLO S/C STATIONS
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WEIGHT IN POUNDS

~ 'NORTH AMERICAN AVIATION, INC. | {@) SPACE and INFORMATION SYSTEMS DIVISION

CONT WT CSM WITH SLA RING VS SPS PROPELLANT BLOCK II  JAN 1965 002 %300
1T
b*‘
] 11
)
) |
T ‘
-8, -1, [ | s, 4. s. [ N ?. [ 18 9. 19, 11, 1,
Y CENTER OF GRAVITY - INCHES
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‘NORTH AMERICAN AVIATION., INC. SPACE and INFORMATION SYSTEMS DIVISION

W
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: SPACE and INFORMATION SYSTEMS DIVISION

\\\

~—

/

B
;  . : - wsw LR R {al"]
: NORTH AMERICAN AVIATION, INC. @
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NORTH AMERICAN AVIATION, INC.

2 N e 0
@ SPACE and INFORMATION SYSTEMS DIVISION
\
NS

CONT WT CSM WITH SLA RING VS SPS PROPELLANT BLOCK II  JAN 1965 003 *s00

48000

WEIGHT IN POUNDS

se00e 40000 44000 48000 12000 ses0e sseee (Y s reeee
Ivyy PITCH MOMENT OF INERTIA (SLUG-FEET SQUARED)
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NORTH AMERICAN AVIATION, | ) SPACE and INFORMATION SYSTEMS DIVISION
N Y
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. NORTH AMERICAN AVIATION, INC. !\!5 /: SPACE and INFORMATION BYSTEMS DIVISION
N s
SN

'WEIGHT IN POUNDS
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33

SID 64~2142




P —_—

"V\Fl‘y” uharees

. NORTH AMERICAN AVIATION, INC. ¥4 i |  SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION
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’ NO'RTH AMERICAN AVIATION, INC. @/\ SPACE and INFORMATION SYSTEMS DIVISION
RS
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NORTH AMERICAN AVIATION, INC. ’@ SPACE and INFORMATION SYSTEMS DIVISION

EY

CONT WT CSM WITH SLA RING VS SPS PROPELLANT BLOCK II  JAN 1965 o1r > 300
. -+
‘1 » 1 h‘ ,‘ o
-4 .
- '
% } 5
E T
- +H 7L<
]
W
>
| §
) {
-
- 1
8.8 0.4 H .4 ' 1.0 1.0 ) e ~

SPS ENGINE GIMBAL ANGLE IN X - Z PLANE. DEGREES

37
SID 6l4-21ik2




NORTH AMERICAN AVIATION, INC. 7\/\) SPACE and INFORMATION SYSTEMS DIVISION

\
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

BLOCK II LAUNCH ESCAPE VEHICLE ABORT PHASE CONTROL WEIGHT 001> %800

19200

T 10000
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18000

17600 ‘?‘

WEIGHT IN POUNDS
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X CENTER OF GRAVITY - APOLL ° S/C STATIONS
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WEIGHT IN POUNDS

@ SPACE anxt INFORMATION SYSTEMS DIVISION

NORTH AMERICAN AVIATION, INC. (
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NORTH AMERICAN AVIATION, INC. | {@) SPACE and TNFORMATION SYSTEMS DIVISION

</
o

BLOCK 11 LAUNCH ESCAPE VEHICLE ABORT PHASE CONTROL WEIGHT d0s 800
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18400

18000
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RECOVERY F ION D ITION

1. GENERAL

The recovery, descending, or "Hung" weight defimition falls inmto
two categories as follows:

A. Abort Condition

Iaunch weight minus items expended, deployed, jettisoned or
ejected during the abort phase prior to main chute deployment.

Variation: Retention of specific items (normally not oa
board at this phase) to establish critical conditions for
design criteria is the prerogative of the design groups

and are to be considered as special loadings. Weight Group
analysis are based on the mass characteristics of the vehicle
at or during a specific series of events.

B. Normal Mission

launch weight plus or mims items accumulated, expended,
deployed, jettisoned or ejected during the normal mission
phase prior to main chute deployment.

Variation: See item A wariation

2. RECOVERY WEIGHT ANALYSIS

The mission analyred herein is the abort condition. The recovery
weight is derived from the 11,000 pound Cosmand Module Control
Weight (ILaunch) minus oxidiser, forward heat shield, drogue chutes
and LEM docking provisions. Design contingencies were then added
to arrive at the 11,000 pound recovery weight. '

, 59
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FLOTATION Ol D ITION

1. CENERAL

The Impact or Flotation Weight definition falls into two
categories as follows:

A. Abort Condition

Iaunch weight minus items expended, deployed, Jettisoned
or ejected during the abort phase prior to impact.

B. Noymal Mission

launeh weight plus or minus items acommulated, expended,
deployed Jettisomed or sjected during the noysal mission

phase prior to impact.
2. FIOTATION WEIGHT ANALYSIS

The mission analysed herein is the abort conditiom. The impact/
flotation weight is derived from the 11,000 pound Command Module
contrel weight (laumch), adjusted by the addition of 500 pounds
of design comtingencies (simulating am 11,500 pound Cemmand Module
at launch). The propellant, forward heat shield, dregue chutes,
-nehtunlmu&iumvhioumthmmu
establish the impact/flotation weight.
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